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NATTONAL ADVISORY COMMITTEE FOR AERONAUTICS
RESEARCH MEMORANDUM

EFFECTS OF CHORD-EXTENSION AND DROOP OF COMBINED
LEADING-EDGE FLAP AND CHORD-EXTENSION ON LOW-SPEED STATIC
LONGITUDINAL STABILITY CHARACTERISTICS OF AN AIRPLANE
MODEL HAVING A 35° SWEPTBACK WING WITH PLAIN
FIAPS NEUTRAL OR DEFLECTED

By Byron M. Jaquet
SUMMARY

A low-speed investigation was made Iin the lLengley stability tunnel
to determine the effects of & chord-extension and drocop of the combined
leading-edge flap and chord-extension on the static longitudinal sta-
bility characteristics of an alrplane model having a 35° sweptback wing
with plain trailing-edge flaps neuitral or deflected. The chord-extension
was of constant chord and extended from 0.68 semispan to the wing tip.

In addition, various model arrangements were investigated with a chordwise
fence installed at 0.36 semispan from the plane of symmetry.

With the plain flaps neutral or deflected, the chord-extension
provided neutral stability at angles of attack where the plain arrange-
ment was unstable and the droop of the combined leading-edge flsp and
chord-extension caused a decrease in stebllity and in some cases insta-
bllity as well as an increase in lift-drag ratios at angles of attack
from ebout 6° to 16°.

A comparison of the drooped leading-edge flap and chord-extension
combination with a slat arrangement previously investigated on the same
model indicated that at angles of attack from 11° to 26°, with flaps
neutral or deflected, the slat arrangement produced considerably higher
1ift coefficients and lift-drag ratios than the drooped leading-edge
flap and chord-extension combination. With the flaps deflected the model
with the slat arrangement had a slight amount of instability at 1ift
coefficlents above 1.2 whereas the model with the drooped leading-edge
end chord-extension combination was stable for all 1ift coefficients
although the pitching moment showed a large negatlve increase above an
angle of attack of about 10°.



2 TRy NACA RM I52K2lse

The addition of the fence generally had little effect on the 1ift,
drag, or pltching-moment characteristics of the model. The fence did,
however, sllghtly reduce the insteblllty caused by droop of the combilined
leading-edge flap and chord-extension at 1ift coefficlents of about 0.8
with the plain flaps neutral.

INTRODUCTION

A number of recent investigetlons have been conducted to determine
the influence of chord-extensions and chordwise fences in eliminating
the longitudinal instebility of swept wings and swept-wing alrplanes
(refs. 1 to 5). In the investigaetion of reference 3 the instabllity of
a 40° sweptback-wing airplene model with flaps neutral or deflected was
attributeble to unstable characteristics of the wing and in this case a
chord-extension was used to obtain satisfactory stability for the com-
plete model by eliminatling the instabllity of the wing. 1In the case of
a 35° swept-wing airplane model (fleps neutral) which had longitudinal
instebillity attributeble to an unstable varlation of downwash angle with
angle of attack, the use of either a chord-extension or a chordwise
fence reduced the longitudinal instebility tc neutral stability (ref. 4).
The investigation of reference 5, on the same model used in reference 4,
indiceted that two fehces were necessary to reduce the  instability of
the model for both the clean and landing conditions. The landing con-
dition included the extenslon of leading-edge slats, landing gear, and
the deflection of plain trailing-edge flaps.

The present investigation was conducted mainly to determine the
effects of 8 ¢hord-extension on the static longitudinal stabllity of
this 35° sweptback-wing model with plain flaps deflected and landing
gear and doors extended and to determine the effects of a drooped
leading-edge flap in combination with a drooped chord-extension on the
1ift, drag, and statlic longitudinal stabllity characteristics of the
model in the clean and landing conditlons., The fence with which the
airplane was originally equipped was mounted on the wing for some tests.

SYMBOIS

The deta presented herein are in the form of standard NACA symbols
and coefficients of forces and moments and are referred to the stability
system of axes wilith the origin at the projection of the quarter-chord
point of the mean aerodynemic chord of the wing without a chord-extension
on the plane of symmetry. The positive direction of the forces, moments,
and angular displacements is shown in figure 1. The coefficlents which
were based on the wing with chord-extension removed and symbols used
hereiln are defined as follows:
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CL
Clmax
Cp
Cm
L/D

o

L 3

1ift coefficient, L/qS

mexlmum 118t coefficient

drag coefficient, D/gS
pitching-moment coefficient, M/qgSE

lift-drag ratio

maximum 1ift-drag ratio
1ifs, 1b

drag, 1b

pitching moment, £t-1b
aspect ratio, ©12/S

wing span, ft

area of plain wing, sq ft

wing local chord parallel to plane of symmetry, ft

b/2
wing mean aerodynamic chord, JP c2dy, ft
o]

IS

ami pv2
dynemic pressure, ——, 1b/eq £t

density of air, slugs/cu ft
free-stream velocity, fps

incidence of wing-root-chord line with respect to
fuselage center line, deg (3° for present investigation)

angle of attack of fuselage center line, deg (angle of

attack of wing is related to angle of sttack of fuselage
center line by ay = o + iy; see fig, 1)

deflection of plain trailing-edge flaps, deg (measured
perpendicular to hinge line)



L SRR NACA RM L52K2la

Bn droop angle, deg (deflection of leading-edge flap and
chord-extension combinatlon measured parallel to plane
of symmetry)

y spanwise distance measured perpendicular to plane of

symmetry, ft
APPARATUS, MODEL, AND TESTS

The present investigation was conducted in the 6-foot-diasmeter
test section of the Langley stabillty tunnel with the model mounted at
the origin of the sxes system on a single support strut. The strut was
attached to a six-component balance system.

The model used for the present Investigation is shown in figure 2.
The basic wing (chord-extension removed) hed sn aspect ratio of 3.57, a
taper ratio of 0.565, an area of 2.975 square feet, and a mean aerody-
pamic chord of 0.942 foot. The wing with the chord-extension (configu-
ration 7 of ref. 4) had an aspect ratio of 3.42, an area of 3.078 square
foot, and a mean aerodynamlc chord of 0.965 foot. The span of the chord-
extension was 0.32 semispan and 1t extended from the tip inboard.

The portion of the wing leading edge from 0.432% to the tip (con-

stant chord of 0.136C) was hinged (fig. 2) to enable several droop angles
t0 be investigated. This span was selected to duplicate the span of the
slats of model 2 of reference 5. Fence A of reference 5 was installed

on the model at 0.36% for some tests, In addition, plain tralllng-edge

flaps were incorporated in the wing. All gaps caused by the drooped
leading edge and plein flaps were sealed. Photographs of the model are

presented in figure 3.

Force tests, consisting of the measurement of 1ift, drag, and
pitching moment through an angle-of-attack range of -4° to 36°, were
made at & dynamic pressure of 39.7 pounds per square foot., The test
Mach number was 0.17 a2nd the Reynolds number was 1.1 X 106 based on the
mean aerodynamic chord of the basic wing. Although the condition of
8¢ = 0° and B8y = 0° was investigated in reference 4, this condition
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was repeated hereln to have all data under the same test conditlons.
The force tests are summarized in the following table:

Model arrangement ggé Sgé Fence A
Complete 0o 0 Off and on
3
6
9
50 o]
i
v 9
Horizontal tall off 0 0]
l, 6
50 (02
N J 6 v

For the tests with the plain flaps deflected 50°, the landing gear
and doors were installed on the model; whereas, with the flaps neutral,
the gesr and doors were removed. The horizontal tail incidence was 0°,

CORRECTIONS

Approximate Jet-boundary corrections, based on unswept-wing concepts,
have been applied to the angle of attack and dreg coefficient. The
methods of reference 6, also for unswept wings, were used to determine
blockage corrections which were applied to the drag coefficient and dy-
namic pressure. dJet-boundary corrections were applied to horizontal-tall-
on pitching moments end were determined by the methods of reference T.

Support strut tares have not been applied to the data but, with the
exception of the drag tare, are believed to be small. The absolute
values of the drag coefficient and L/D are not believed representative
of free-glir conditions; however, the increments due to the plain flsaps,
droop, and fence A are belleved to be reliable.
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RESULTS AND DISCUSSION

General Remarks

Inasmich a8 & detailed discussion of the effects of the chord-
extension on the 1ift and pitching-moment characteristics of the model
with plein flaps neutral was presented in reference 4, only brief con-
sideration will be given herein. The chord-extension of configuration T
of reference 4 was selected for the present investigation because 1t was
found to be satisfactory from the standpoint of longitudlnal stability
up to Mach numbers of 0.94 in tests in the Langley high-speed T- by
10-foot tunnel (data unpublished).

In figures 4 to 11 the pitching-moment data are plotted against
angle of attack as are C, L/D, and Cp. Since the present investi-
gation 1s concerned primarily with longitudinal stebility, the pitching-
moment data are also plotted against 1ift coefficlent for the various
model errangements 1n figures 12 and 13. In all cases where the plain
flaps were deflected, the landing gear and doors were installed on the
model.

Effects of Chord-Extension

With the plain trailing-edge flaps neutral (fig. 12(ea)) the addition
of a chord-extension to the basic model reduced the instability which
occurred around Cr, = 0.7 +to neutral stability. With the plain flaps
deflected 50° the instabllity of the baslc model which occurred at ebout

= Q. 9 was eliminated by the addition of the chord-extension
(Fig. 120055

Deflecting the plain flaps produced a large, approximately constant,
increment in Cp up to about a = 9° with either the chord-extension

off or on. Addition of the chord-extension with flaps neutral or de-
flected increased the 1ift coefficient at high 1ift coefficients. (See
fige. 4(a) snd 5(a).) Although the chord-extension produced a higher
1ift coefficient than the basic model from about o = 80 to o = 26°,
the increment in 1ift coefficient due to flap deflection was about one-
half thet of the basic model for angles of attack between 14° and 24°,
The chord-extension arrangement with 8¢ = 0° had a higher 1ift coef-
ficient at angles of attack between 14° and 24° than did the basic model
with 8f = 50°. The effects of the chord-extension with flaps neutral
on the varietion of L/D and Cp with a are similar to those with the
flaps deflected. Deflection of the flaps 50° decreased (L/D)max by
gbout a factor of 1.5. (Compare figs. 4(c) and 5(c).) The chord-
extension increased L/D from angles of attack of about 6° to 20°

(fig. 5(c)}.
L]
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The addition of fence A to the chord-extension arrangement had
essentially no effect on Cp, Cr, L/D, or Cp with flaps neutral or
deflected. (See figs. 4, 5, and 12.) The fence had no apprecisble
effect on the stability of the model with the chord-extension off sas
was noted in reference 5.

Effects of Droop of Combined teading—Edge Flap and Chord-Extension

Plain fleps neutral.- Deflecting the combined leading-edge flap
and chord-extension outboard of 0.432% (8n = 39, 69, 9°) caused insta-
bility of the model in the angle-of-sttack range of about 9° to 14°
whereas only insignificent changes occurred in stability at all other
angles of attack investigated (fig. 6(a)). A similar result was noted
in reference 3. 7For all droop angles investigated the model was stable
up to Cr, = 0.8 (@ = 9°). (See fig. 13(a).)

Although tuft studies or weke surveys were not made for the present
investigation, the unstable effects of the separation vortex (ref. L)
were believed to be Increased by a vortex along the outboard edge of the
undrooped part of the leading edge which Incressed as the droop angle
increased. This is similar to the vortex along the inboard face of the
chord recession investigated in reference k. The beneficial vortex along
the inboard face of the droucped leading-edge flap is possibly masked by
the vortex on the undrooped section. Droop produced noticeable changes
in Cy only for angles of attack greater than about 20° (fig. 6(a)).

The largest effects of droop of the combined leading-edge flap and
chord-extension on L/D were in the angle-of-attack range of a« = 6°
to a = 16° where an increase in droop increased L/D (fig. 6(c))
which resulted from & decrease In Cp.

With the horizontal tail removed, 6° of droop of the combined
leading-edge flap and chord-extension did not produce significant changes
in stability (fig. 7(a)). The variation of Cp with C1 for ®p =0
or B, = 6° 1is satisfactory up to about Cp, = 1.0 (fig. 13(a)). The
effects of droop on the drag and L/D with the horizontal tail removed
(fig. T(c)) are somewhat similar to those with the tail on (fig. 6(c)).

The addition of fence A slightly decreased the instability caused
by droop of the combined leading-edge flap and chord-extension at 1ift
coefficients of about 0.8 (figs. 13{(a) and 13(b)). The fence had insig-
nificant effects on L/D and Cp (fig. 6).

Plain flaps deflected.- The model with the plain fleps deflected 50°

is stable or neutrally stable throughout the angle-of-attack range for
droop angles of 0°, 3°, and 6°. The 9° droop caused instsbility at
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about o = 11° (fig. 8(a)). With the flaps deflected the variation
of Cp with Cp 1is 2bout comstant up to Cp = 1.0 for &ll droop
angles (fig. 13(c)). The effects of droop on L/D and Cp with the
flaps deflected (figs. 8(c) and 8(d)) are similar to those with the
fleps neutral (figs. 6(c) and 6(d)). Droop of the combined leading-
edge flap and chord-extension produced no significant changes in the
stablility of the model with the horizontal tail off (figs. 9(a) and
13(c)) and plain flaps deflected as was the case with the flaps neutral.

With fence A on the wing, the model was stable or neutrally stable
through the angle-of-attack range only for droop angles of 0° and 3°
(fig. 8(b)), instability occurring with 6° and 9° droop at about « = 11°.

Comparison With Slat Arrangement

A comparison of the characteristics of the model equipped with 6°
of droop of the combined leading-edge flap and chord-extension with the
various slat and flap arrangements Investigeted in reference 5 is made
in figures 10 to 12. This amount of droop was chosen begause with flaps
deflected end fence A off neutral or positlve stability was maintained
throughout the angle-of-attack range investigated (fig. 8(a)). The slat
deflection used in the investigation of reference 5 was 14.5° measured
parallel to the plane of symmetry.

Plain flaps neutral.- With the plain fleps neutral (fig. 10(a)) the
model with elther the leadling-edge flap and chord-extension combilination
drooped 6° or slat extended was stable up tc about 10.5° which corre-
sponds to a 1ift coefficient of about 0.8. The variation of Cp with
¢c1, (fig. 12(c)) was about the same for both arrangements up to Cr = 0.8.
The drooped leading-edge flap and chord-extension combination was more
unstable, but for a shorter range of 1lift coefficients (CL = 0,8 to 0.9),
than the slat arrangement which was unstable from Cr, = 0.8 to 1.02.

The drooped leading-edge flap and chord-extension combinetion was stable
at higher 1ift coefficients whereas the slat arrangement was unstable at
about C1, = 1.2. The slat arrangement,produced a higher 1ift coeffi-
clent then the drooped leading-edge flap and chord-extension combination
from about « = 10° to a = 26° (fig. 10(a)). There was essentially
no difference in 1lift coefficient between the two model arrangements for
other angles of attack. Each model arrangement had about the same
(L/D)max (fig. 10(c)) which was only slightly affected by the addition
of fence A (fig. 10(d)) whereas in the angle-of-attack renge from o = 11°
to o = 26° +the slat arrangement produced & higher velue of L/D than
the drooped leading-edge flap and chord-extension comblnation.

Addition of fence A to elither arrangement improved the stebility
around Cy, = 0,8. The slat arrangement was improved to about neutral
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stability but the drooped leeding-edge flap and chord-extension combi-
nation still was unstable (figs. 10(b) and 12(c)).

Plain flaps deflected.~ With the plain flaps deflected 50°
(figs. 11(a) and 12(d)) the drooped leading-edge flap and chord-
extension combination wes stable throughout the lift-coefficlent range
investigated although the variation of Cp with Cg showed a large
negative increase gbove o = 10°., The slst errangement was stable up
to about Cr, = 1.2, after which slight iInstability occurred. The slat
arrangement produced much higher 1ift coefficients than the drooped
leading-edge flap end chord-extension combination between angles of
attack of about 10° and 24° (fig. 11(a)). As in the case of the flaps
neutral, with the flaps deflected 50° the slat arrangement produced the
highest values of L/D for angles of attack from 8° to 24° (fig. 11(c))
and the addition of fence A did not produce significant changes in L/D
or Cp (fig. 11(4)).

Addition of fence A to the drooped leading-edge flap and chord-
extension combinatlion hed very little effect on the stability but the
fence did slightly improve the stabllity of the slat arrangement
{fig. 12(d))}. The fence had little or no effect on the 1ift coefficilent
for the drooped leading-edge flap and chord-extension combination where-
ag with the slat arrangement a reductlon in Cj was caused by the fence
at angles of attack from 13° to 19°.

CONCLUSIONS

A low-speed investigation made in the ILangley stability tunnel to
determine the effects of a chord-extension and droop of the combined
leading-edge flap and chord-extenslon on the static longltudinal chsarac-
teristics of an airplene model having a 35° sweptback wing with plain
flaps neutral or deflected has Indicated the following conclusions:

1. With flaps neutral or deflected the chord-extension, extending
from 0.68 semispan to the wing tip, provided stability or neutral sta-
bility at all angles of attack investigated. The basic model showed
some instability.

2. Drooping the leading-~edge flap and chord-extension combination
caused a decrease in stability and in some cases instebility, with the
flaps neutral or deflected.

3. Drooping the leading-edge flap and chord-extension combination

increased the 1lift-drag ratio at angles of attack from sbout 6° to 16°,
with fleps neutral or deflected.
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4, A compsrison of the drooped leading-edge flap and chord-extension
combination with a slat arrangement previously investigated on the same
model indicated that at angles of attack from 11° to 26° with flaps
neutral or deflected, the slat arrangement produced considerably higher
1ift coefficients and lift-drag ratios than the drooped leading-edge
flap and chord-extension combination.

5. With the flaps deflected the slat arrangement had a slight
amount of instebility at 1ift coefficlents above 1.2 whereas the
drooped leading-edge flap and chord-extension combination was stable
Tor all 1ift coefficients although the pltching-moment coefficient
showed & large negative increase above an angle of attack of sbout 10°.

6. The addition of a fence to the model at 0.36 semispan from the
plane of symmetry generally had little effect on pitching-moment coef-
ficients, 1lift coefficlents, lift-drag ratios, or drag coefficients.
The fence did, however, slightly reduce the instability caused by droop
of the combined leading-edge flap and chord-extension at 1lift coeffi-~
cients of esbout 0.8 with the plasin fleps neutral.

Lengley Aeronsutical Isboratory,
National Advisory Committee for Aeronautics,

Langley Field, Va.



NACA RM L32K2la iR 11

REFERENCES

Lowry, John G., &nd Schnelter, Leslie E.: TInvestigation st Low
Speed of the Longitudinal Stability Characteristics of a 60°
Swept-Back Tapered Low-Drag Wing. NACA TN 1284, 1047,

Furlong, G. Chester: Exploratory Investigatlon of ILeading-Edge
Chord-Extensions To Improve the Longitudinal Stability Charac-
teristics of Two 520 Sweptback Wings. NACA RM I50A30, 1950.

Goodson, Kenneth W., and Few, Albert G., Jr.: Low-Speed Static
Longitudinal and Lateral Stability Characteristics of a Model
With Leading-Edge Chord-Extensions Incorporsted on a U0C Swept-
back Circular-Arc Wing of Aspect Ratio 4 and Taper Ratio 0.50.
NACA RM I52I118, 1952.

Jaquet, Byron M.: Effects of Chord Discontinuities and Chordwise
Fences on Low-Speed Static Longitudinal Stability of an Airplane
Model Having & 35° Sweptback Wing. NACA RM I52C25, 1952.

Queijo, M. J., and Jaquet, Byron M.: Wind-Tunnel Inve-*tigation of
the Effect of Chordwise Fences on Longitudinal Stability Charac-
teristics of ean Airplane Model With a 35© Sweptback Wing. NACA
RM IS50KOT, 1950.

Herriot, John G.: Blockage Corrections for Three-Dimensionsal-Flow
Closed-Throat Wind Tunnels, With Consideration of the Effect of
Compressibility. NACA Rep. 995, 1950. (Supersedes NACA RM
ATB28.)

Gillis, Clarence L., Polhamus, EBdward C., and Gray, Joseph L., Jr.:
Charts for Determining Jet-Boundery Corrections for Complete
Models in 7- by 10-Foot Closed Rectangular Wind Tunnels. NACA
ARR I5G31, 1945.



12 o NACA RM L52KZ2ls

AN

X _— 0

Relative wind \ : NN

x

Relatve wind

Figure 1.- Stability system of axes. Arrows indicate positive direction
of forces, moments, and angular displacements.
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(a) Rear view., L-75325

(b) Three-quarter fromt view. '

Figure 3.- Model mounted in Lengley stability tunnel.
8y = 99; 8p = 50°; fence A on.

15



Unis | ! ““Ln
Pr a
o i &
& R - E" R
+ o Swy
g*: ¥ | :
E__,__ © Chord - sckmson gn, 5y = 0° E__,: O:Chord-exisesron o, 8y = O T
- ) q ] .
o -4 Fi
i N= I = | Y
-5 | L 10
5__ Dmmnﬂ : Il nmrﬁ--maft
i 4 —'I
e = 12
et~ lo-] D121
H2 raita 7] o me ‘n
n 108

iy

¢ ¢ ]

et B K 20 M8 X * 46/2.f6202‘48.!?36'
g 3= -+ 0

+ 0 f Angle of oitock, 2, oy Anghe cf offach, O, dey

(a) Varistion of Cp end Cy with «, (P) Variation of Cp &nd Cp with a.
Fence A off. Fence A on.

Figure 4.- Effect of chord-extension on eerodynamic characteristics of an
airplene model having a 35° sweptback wing, Complete model; &p = 0°.

9T

VIECT WY VOVN




0

D'W'mofﬁaar,tb
£ iy - N

W

w1 Chord- axiension op, 5y « 0° O Chond - extensian on; Gy = 0°
I.Or
L .
nmﬂ-exﬂmoﬂ{ 2 Chord-extersonoff F
— besorences) " N , ? ferencey 7
B g
N Py -
— 7
N 7 $ 4
oA ?;s p 4
I o
0 E.s x 0
8 ¢ ' 8
/) g
\ s‘é? 3 / Sudr
4§ 2 4§
! : PN N A 28
] 1% al) S il )
o o |- I=RT 0™
l -2 I -2
f P “NAA
- ) EEANEN
4 0 4 8 2 B 20 24 28 32 H a 5 20 24 28 X I
Angle of otfock, ; deg * 0 4 Angle jmq’d,q:,atg
(c) Veriation of Cp and L/D with a. (a) variation of Cp apd L/D with a.

Fence A off.

Fence A on.

Figure 4.- Concluded.

as

BIS2ET W VOV

LT




] 1 ¥,
& o 6:0\3 - 0 o] 9ne
¥ oo ] ‘ %fvl o]
g : : ]
Y - CE] N §-2 .
E_JE OChord-exfension an, Sp = O° ' E,ﬂ,: © Chord-extension an, 8y = 0* N
S 1
E -4t % §-4 t
= o Chord-extensan of 5 Chord- extensonoff
ﬂ a
149 “1
12 ~=T >3 /n
10 S e ol 10 o SanArh
[\
ol
§ & § 8 of
6 S 6
3 : ¥ /
T 4 ~ #
3 5 .
2 2 NACA T
o L
? ]
2 2 |
4 0 4 8 12 16 20 24 28 3 36 4 0 4 8 1’2 I 20 24 8 % X%
Angle of atrock, 0, deg Angs of attack, O, deg
(a) Variation of Cp and Cj with a. (b) Varietion of Cp and Cp with
Fence A off, Fence A on.

Figure 5.- Effect of chord-extension on aerodynemic characteristics of an
airplane model having a 35° sweptback wing. Complete model; Sf = 500,

gt

BISHSCT W VOVN




1 Chord'-exiension on, 8p * 0°

L1111

LY
W,

Drag coefficren,

'S

47

4 0 4 8 12 15 20 M 28 R 36
Angle of attack, (G, deg

(c) Varistion of Cp and L/D with a.
Fence A off,

A o o 3
Lnruammﬁ

LX)

Drag coefficient, o

¢ Chord- axtension on, 8y 0

[.D-[ " <A b
B [/
2 Chord-extansonoff 7
— O fobrunces yi
] 7
| - }Jj
7 H L
& Ve
5 0
P
— a
5 :
NN 6‘%“
Wy
2 o
e A
L_f Zin
4 T fo P 2:
0 o™
TRNAGR T -2
P I D | 1
NERENP
4 0 4 8 2 KB 20 24 2 3 36

Angle of atock, @i, deg

(d) variation of Cp ané L/D with a.
Fence A on.

Figure 5.~ Concluded.

BT3¥SCET WY VOV




1 | ] y
o o
'LF" le
[ ¥
M 2%
i-ﬂ'-—— N t_'_
E-.: E n u
- |
t-.;t u
By
ﬂf:' ey
M-——%? o %g
— .
iz < 2 parsmm
s
1 10
o ¥
o
¢ &4
3 3 v
» 2 .
o ¢ i .
P ' i f n' i
4 0 4 4 12 B o M B X X 4 0 4 8 @ K 20 M4 B R X
dogie of otiock, O deg Aol of aireck, (T, g

(a) Variation of Cy and C; with o. (b) Variation of Cp and Cp with a.
Fence A off, Fence A on.

Figure 6.- Effect of droop of combined leading-edge flap and chord-extension
on serodynamic charecteristics of an airplane model heving a 35° swept-
back wing. Complete model; 8p = 0°,
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Figure 8.- Effect of droop of combined leading-edge flap and chord-extension
on serodynsmic characteristics of an sirplsme model having a 35° swept-
back wing. Complete model; By = 50°.
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